Pituitary hormone gene expression and secretion in human growth hormone-releasing hormone transgenic mice: focus on lactotroph function.
The human GH-releasing hormone (hGHRH) transgenic mouse has a hyperplastic anterior pituitary gland that eventually develops into an adenoma. We showed previously that the number of lactotrophs in the male hGHRH transgenic mouse is increased 2-fold, yet there is no concomitant increase in plasma levels of PRL. To further elucidate underlying changes in lactotroph function in the hGHRH transgenic mouse, the objectives of this study were to 1) examine the relative differences in PRL gene expression in transgenic mice and their siblings, 2) quantify PRL secretion at the level of the individual cell, 3) determine whether tyrosine hydroxylase gene expression and/or activity are altered in the hypothalamus of transgenic mice, and 4) assess dopamine receptor gene expression and functional sensitivity in lactotrophs of transgenic mice. Total PRL messenger RNA (mRNA) levels were increased nearly 5-fold in the hGHRH transgenic mouse, whereas the concentrations of PRL mRNA (PRL mRNA per microg total RNA) were unchanged. In contrast, total PRL contents were unchanged, whereas the concentrations of PRL (micrograms of PRL per mg total protein) were decreased 3-fold. Hypothalamic tyrosine hydroxylase steady state mRNA levels were not altered in the hGHRH transgenic mice, but hypothalamic tyrosine hydroxylase activity was increased 2-fold in transgenic mice. Dopamine D2 receptor mRNA concentrations in the anterior pituitary were increased 2.5-fold in hGHRH transgenic mice, and total pituitary D2 receptor mRNA levels were increased nearly 10-fold. Furthermore, the basal secretory capacity of lactotrophs from transgenic mice was increased significantly at the level of the single cell, and dopamine inhibited the secretion of PRL to a greater extent in hGHRH transgenic mice. Thus, although the total number of lactotrophs is increased 2-fold in hGHRH transgenic mice, the present data are consistent with the hypothesis that increased hypothalamic dopamine synthesis and release coupled with an increase in D2 dopamine receptor gene expression and functional sensitivity in the pituitary result in normal plasma levels of PRL.